[Comparison of aortic extracellular matrix scaffold by different protocols for decellularization].
To prepare the aortic extracellular matrix (ECM) scaffold by using different methods to decellularize porcine ascending aorta and to comprehensively compare the efficiency of decellularization and the damage of ECM, evaluation of biomechanical property and biocompatibility. Thirty specimens of fresh porcine ascending aorta were randomly divided into 6 groups (n=5). The porcine ascending aorta was decellularized by 5 different protocols in groups A-E: 0.1% trypsin/0.02% ethylenediamine tetraacetic acid (EDTA)/PBS was used in group A, 1%Triton X-100/0.02% EDTA/ distilled water in group B, 1% sodium deoxycholic acid/distilled water in group C, 0.5% sodium deoxycholic acid/0.5% sodium dodecyl sulfate/distilled water in group D, and 1% deoxycholic acid/distilled water in group E; and the porcine ascending aorta was not decellularized as control in group F. The ascending aorta scaffolds were investigated by gross examination, HE staining, DNA quantitative analysis, immunohistochemistry, and scanning electron microscopy were used to observe the efficiency of decellularization, microstructure of the ECM, the damage of collagen type I and elastin, the structure of intimal surface, and biomechanical property. The 90 Sprague Dawley rats were randomly divided into 6 groups (n=15). Each scaffold was implanted in the abdominal muscles of rats respectively to evaluate the immunogenicity and biocompatibility. HE staining and quantitative analysis of DNA showed that the cells were completely removed only in groups A and D. The expression of collagen type I in group A was significantly lower than that in the other 5 groups (P < 0.05), and serious damage of the basement membrane and decreased beomechanical property were observed. The maximum stress and tensile strength in group A was significantly lower than those in the other groups (P < 0.05), and elongation at break was significantly higher than that in the other groups (P < 0.05). The destruction of collagen type I was significant (P < 0.05) in group D, but the basement membrane was integrity, the biomechanical properties were close to the natural blood vessels (group F) (P > 0.05). Implantation results showed that the scaffold of group D had superior immunogenicity and histocompatibility to the scaffold of the other groups. The inflammatory reaction was gentle and the number of the inflammatory cell infiltration was lower in group D than in other groups (P < 0.05). It is concludes that 0.5% sodium deoxycholic acid/0.5% sodium dodecyl sulfate/distilled water is more suitable for the decellularization of porcine aorta, by which the acquired ECM scaffold has the potential for constructing tissue engineered vessel.